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　　　　　　　　　　　　　　　　　　　　　　Abstract
　　　Recently, an　unconformity　was recognized　within the so-called Taga Group
distributed widely in the Joban coal-field(Sugai and Matsui, 1957). The purpose of
the present study is to make the stratigraphic correlation of the so-cal!ed Taga Group
distributed in the separated sedimentary basins and to discuss the age of the Group｡
　　　The results of the present study can be summarized as 丘)110ｗs;(1)Ｔｈｅsｏ-
called Taga Group should be subdivided into two formations (Table 2), each separated
by an unconformity. (2) The geological age of the strata below the unconformity are
Late Miocene and that above the‘unconformity Early Pliocene.　Hence, the uncon-
formity between the formations marks the Miocene°Pliocene boundary in the Joban
coal-field.
　　　　　　　　　　　　　　　　　　　　　Introductioii
　　　The writerでs take great pleasure in dedicating this article to Dr. Kotora Hatai,
Professor Emeritus of the Tohoku University in commemoration of his retirement fi･om
the Tohoku University.
　　　The so-called Taga Group (Sugai and Matsui, 1957) is widely distributed in the
Joban coal-field, extending from the southeastern part of Fukushima Prefecture south-
wards to the northeastern part of Ibaraki Prefecture (Fig. 1).　The majority of the
studies for the stratigraphic classification and geological age of the sｏ°called Taga
Group have been left in manuscript form, and the published articles show that the
stratigraphic classification and formation names　proposed for the group differ with
the sedimentary basins and no unification had been proposed to‘date.　Arid, the Taga
Group had been considered to range in age ｆｉヽomMiocene to Pliocene｡
　　　It had been the general thought that no unconformity existed within the Taga group･
However, recently, Mitsui and Ouchi investigation of the so-called Taga Group
distributed i“ the Izumi-Ueda district (Mitsui and Ouchi, 1972), and Mitsui's study of
thｅｇｒoup in the Yotsukura Area (Mitsui, 1973),,･revealed the presence of an unconformity
in the group and pointed that it marks the Miocene°Pliocene boundary in the Joban
coal-field. Subsequently an unconformity ゛ithin the Taga Group was discribed in the
Hirakata-Otsu Area by Endo (1971 MS) and also in the Isohara and Takahagi areas
by Hasegawa (1971 MS)｡
　　　The　purpose　of the　present　study　is　to　correlate　the so-called　Taga　Group
distributed in the separated sedimentary basins, and to discuss the age of the Group･
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To clarify these problems is important to determine the age of the fold and 亀ult structures
developed in the formations in the Joban coal“field.
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Fig. 1. Index map of the area investigated.
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　　　　　　　　　　　　　　　　　　　　　Stratigraphy
　　As　pointed　out by Mitsui and Ouchi (1972), the “Taga Group” in this paper
can be correlated with the Taga Group of Sugai and Matsui (1953, 1957)..
　　Previously it had been considered that ･no unconformity exits in the Taga Group,
but, the new outcrops revealed that an unconformity existsin the Taga Group distributed
in the Futaba (Mitsui, 1971), Yotsukura (Mitsui, 1973), Izumi-Ueda (Ouchi, 1972 MS;
Mitsui and Ouchi, 1972), Hirakata-Otsu (Endo, 1971 MS), Isohara (Hasegawa, 1971
MS) and Takahagi areas (Hasegawa, 1971 MS). These areas are separated tectonically
from one another. From paleontological and stratigraphical evidences, the Ｔ鰐ａ Group
in the Joban coal-field extends 丘ｏｍ Miocene to Pliocene in geological age, and for tねis
resaon the writers refrain from using the name of Taga Group to avoid confusion.
And, in this paper, the authors propose to use new formation names for the strata
immediately below and above the unconformity, in each of the areas studied:
　　The descriptions　of the stratigraphy and geological structures of the respective
areas are given in the oder of Tomioka Area, Ｙに)tsukura Area, Izumi-Ueda Area, Hirak芦tａ'
Otsu Area, Isohara Area and Takahagi Area.　Since the present work is concentrated
on the stratigraphic correlation of the so-called Taga Group of the areas mentioned,
details concerning the formations superposed by the Taga Group are omitted
　　　　　　　　　　　　　　　　　　　　I. Tomioka Area
　　　In the Tomioka Area ‘(east of the Futaba thrust, Sugai and Matsui (1957)), the so-
called Taga Group is subdivided into the Hirono and Tomioka formations by Sugai
and Matsui (1957), and their stratigraphic relationship was stated to be a conformity.
Kamada (1962) used the name of Futaba-Tomioka Formation for the Group. But,
because of the existence of an unconfo「mity, for the so-called Taga Group distributed
in this area, Mitsui (1971) proposed the names of Sekinoue and Yamadahama forma-
tions for the strata respectively above and below the uncoりformity, as used in this paper
(Fig. 2)｡
　　　　　　　　　　　　　　　　　I-A. Sekinoue Formation　　　'
　　　This Formation nearly corresponds to the Hirono Formation of Sugai and Matsui
(1957), and to the lower part of the Futaba-Tomioka Formation of Kamada (1962).
The type locality is Sekinoue, Hirono-cho, Futaba-gun, Fukushima Prefecture.
　　　The Formation shows strike of N-S to NNW-SSE and dips of 5°to lO°Ｅ and is in
fault contact with the Yunagaya Ｇｒむ)ｕpin the Tomioka Area, but rests on the Yun-
agaya Group with unconformity in the vicinities of Sekinoue and Nanamagari (Fig- 3)･
　　　The Sekinoue, mainly of dark olive, micaceous and pumiceous muddy sandstone and
sandy mudstone, intercalated with thin layers medium to coarse grained sandstone.
yielded fossil molluscs, foraminifers, 1冒akiyama (＝ＳａｇａＴｉtｅｓ)and distoms (Fig- 4)｡
　　　　　　　　　　　　　　　I-B. Yamadahama Formation
　　　The Yamadahama Formation nearly corresponds to the Tomioka Formation of
Sugai and Matsui (195ﾌ) and almost with the upper part of the Futaba-Tomioka Forma-
tion of the Kamada (1962). It strikes NNW-SSE and dips at about 10°Ｅand lies with
unconformity upon the Sekinoue Formation.
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Fig. 2. Composite columnar sectionsof the Tomioka Area, Futaba-gun, Fukushima Prefecture.
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Fig. 3. Geological map of the Tomioka Area, Futaba-gun, Fukushima Prefecture.
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　　　The basal conglomerate (1-5 m thick) is composed predominantely of cobble to
boulder size muddy rocks derived 丘ｏｍthe Sekinoリｅ Formatiφn. The lower part of the
Formation consists mainly of fine to coarse grained tuffaceous sandstone intercalated with
thin layers of coarse grained arkose sandstone and coarse grained sandstone with abund-
ant molluscan fossilsin the lower part. The upper part comprises dark olive, micaceous,
massive mudstone intercalated with thin layers of sandstone with pumice and carbon-
aceous fragments and yields distoms (Fig. 4)･
　　　　　　　　　　　　　　　　　　　　II.Yotsukura Area
　　　As pointed out by Mitsui (1973), the so-called Taga Group in the Yotsukura area,
Iwaki City, Fukushima Prefecture,is subdivided into the Yotsukura and Toda forma-
tions.　The Toda Formation lies on the Yotsukura Formation with unconformity (Fig･
5)･The geological map of the Area is shown in Fig. 6.
　　　　　　　　　　　　　　　n-A. Yotsukura Formation
　　The Yotsukura Formation (Mitsui, 1973) lieswith angular unconformity upon the
Shiramizu and Yunagaya groups, and is superposed with unconformity by the Toda
Formation. The strikesof the formation are varied, but the dips are generally 10°to
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Fig. 4. Columnar sectionof the Sekinoue and Yamaclahama
　　　　　formationsin the Tomioka Area.
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15°. The strata of the Yotsukura are gently undulated and differ distinctly from the
structure of the Shiramizu and Yunagaya groups.　It forms ａ sedimentary basin (Fig. 6)｡
･･　The Yotsukura Formation, about 150 meters in thickness, consists mainly of dark
olive, massive muddy sandstone and sandy mudstone. Intercalated in the middle part
are layers of medium to coarse grained sandstone (max. 2°3 m), granule to pebble size
conglomerate with sandstone layers (max. 2-3 m) and soft pebble conglomerate (max.
50cm). In the upper part of the formation there are layers of stratified aり.ｄlaminated,
medium to coarse grained sandstone amounting to 2 to 10 meters in thickness (Fig.ﾌ)･
The muddy rocks are diatomaceous and contain carbonaceous fragments, pumiceｱmica
and Mi公社ama (=Ｓａｅａｒitｅｉ).Mollusca, foraminifera, diatoms and radiplarians have
been reported fiヽom this formation (Sugai and Matsui, 1957: Iwao and Matsuい961)･
　　　　　　　　　　　　　　　　n-B. Toda Formation　　　　　　　　　　　　　　　　，
　　The Toda Formation, which was proposed for the strata above the unconformity
by Mitsui (1973), rests on the Yotsukura Formation with angular unconformity and
distributed in ａ small area in the northeast of the Sumitomo Cement Yotsukura Plant
and of Toda (Fig. 6)･
　　The Toda Formation is composed mainly of roughly stratifiedsandy mudstone and
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Fig. 7. Columnar sections sections on the Yotsukura and
　　　　　Toda formations in the Yotsukura Area, !waki
　　　　　City, Fukushima Prefecture,
110 高知大学学術研究報告･第22巻　　自然科学　　第４号
muddy sandstone with carbonaceous fragments, pumice, mica, moUusca and diatoms, and
is intercalated with layers of conglomeratic (pebble size) sandstone, fine to coarse grain-
ed sandstone and soft pebble conglomerate (Fig. 5 and Fig. ﾌ)･
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　　　　　　　　　　　　　　　　　　m. Izumi-Ueda Area
　　　The so-called Taga Group in the surveyed area　of Izumi-Ueda, is distributed
in the vicinities of Hiruno, Izumi-cho, and Shimo-Yamada, Yamada-cho, and in the
area enclosed by the Izumi-Ueda line and the Pacific coast.
　　　According to Mitsui and Ouchi (1972), the names of Kurosuno and Nagisa forma-
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　●tions are proposed for the strata below and above the unconformity, respectively.
:　　　　　　　　　　　　　　　　m-:A. Kurosuno Formation
　　　The Kurosuno Formation covers the Yunagaya Group, the Nakayama Formation
and the Takaku Group with angular unconformity, and is superposed with unconformity
by the Nagisa Formation.　The Yokoyama Sandstone Member occupies the lower part
of the formation (Fig. 8). The forn!ation has strikes of N30°Ｅ to N30°W and dips 5°
to 20°Ｅor W. The Kurosuno is gently folded and differs from the structure of the Ｎａ“
kayama Formation and the Yunagaya and Takaku groups. In the environs of Hiruno,
Izumi-cho, the Kurosuno　Formation, forming ａ trough, lies with clino-unconformity
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upon the Yunagaya Group and erosion has cut deeply to the core of the Hiruno Anticline
(Ishiguri, 1968 MS; Mitsui, 1971) before deposition of the Kurosuno (Fig. 9)｡
　　　The Kurosuno Formation consists mainly of dark olive or gray massive muddy sand-
tone and sandy mudstone.　Intercalated are thin layers (5-20 cm), of pebble conglomerate
(soft rock), fine to coarse grained tuffaceous sandstone and pumiceous sandstone. The
muddy rocks are　diatomaceous and contain carbonaceous　fragments, pumice, mica.
λｌzんiyama (ニＳａｇａｒｉtｅｓ).Molluscs, foraminifers and diatoms also occurred 仔om this
formation.　In the upper part of the formation there are layers of rhyolitic tuff or
pumiceous sandstone (Fig. 10).　The tuffaceous rocks form lenses of ５ meters in maxi-
mum thickness, but the thickness changes in lateral direction.
　　　　　　　　　　　　　HI-A-l. Yokoyama Sandstone ｌＳ･fember
　　　The Yokoyama Sandstone Member, about 20 meters in thickness,occupies the lowe‘r
part of the Kurosuno Formation. It is distributed in the environs of Shimo-Yamada,
Yamada-cho, Higashida, Iwama, both of Ueda-cho, Ohata, Yokoyama and Hiruno,
allin Izumi-cho. At the localitiesof Yokoyama, Ohata, Shimo-Yamada, south of Ku-
rosuno the Member lies with angular unconformity on the Nakayama Formation and
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　ＵYunagaya Group (Fig. 9).
　　　The lower part of the Yokoyama Sandstone Member comprises pebble size conglo-
merate (soft rocks)-bearing coarse　grained sandstone with cross-lamina. The upper
part of the Member consistsof roughly stratifiedmedium to finegrained sandstone (Figs.
8, 10)・
　　　　　　　　　　　　　　　　　　in-B. Nagisa Formation
　　　The Nagisa Formation rests with angular unconformity upon the Kurosuno Forma-
tion and is distributed in ａ small area in the vicinities of Yokoyama, south of Kurosuno,
Ohata, Minami-Tomioka, all of Izumi-cho, ａｎｄ･Nagisa and Kanayama, both in Ueda-
ｃｈｏ･(Fig. 9)･
　　　The lower part of the Nagisa Formation is composed mainly of pebble size conglo-
merate (soft rock) and medium to coarse grained sandstone, and the upper part of
roughly stratified sandy mudstone and muddy sandstone with carbonaceous fragments。
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　』　　　　　　　　　　　　　　　　　　　　　●pumice, mica, moUusca and diatoms.
　　　　　　　　　　　　　　　　　iy.Hirakata-Otsu･Area
　　　The Hirakata-Otsu Area is the area between Nakoso-cho, Iwaki City Fukushima
Prefecture, and Futatsushima, Isohara-cho, Kita-Ibaraki City, Ibaraki Prefecture.
　　　The so-called Taga Group in thisarea is subdivided into the Futatsushima, Koko-
zura and Otsu formations, and the stratigraphic relationship between the Futatsushima
and Kokozura is a conformity and the Kokozura Formation is superposed with un-
conformity by the Otsu Formation (Fig. 11)｡
　　　　　　　　　　　　　　　IV:-A.Fatatsushima Formatioii
　　　The Futatsushima Formation was proposed by Eguchi and Shoji (1953) for the
sandstone developed remarkably in the lowest of the Taga Group distributed in this
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area.　The type locality is the ぷciりity of Futatsushima, Isohara-cho, Kita-Ibaraki City,
Ibaraki Prefecture｡
　　　This formation, about 50 to ６０ meters in thickness, is distributed in the environs
of Nakosono-seki, Awano and Otsu-machi, and between Sekimoto and ･Futatsushima
(Fig. 12). The formation lies with angular unconformity upon the Nakayama Forma-
tion and Yunagaya Group (mainly upon the Kameno-0 Formation). The basal cong-
lomerate is of cobble to boulder size and consists of chert, slate, sandstone and muddy
rocks, the latter two being derived 丘ｏｍ Tertiary formations.　　　　　　'
　　　The Futatsushima Formation is composed mainly of fine to coarse grained arkose
and tuffaceous sandstone intercalated with layers of mudstone, arkose　sandstone,
pumiceous sandstone, pumice tuflfand granule to pebble size conglomerate (soft rocks)・
The mudstone is dark gray and contains pumice, carbonaceous fragments, abundant
remains of Makiyamα(＝Ｓａｇａｒｉtｅｓ),and mollusca. This formation grades upwards into
the next younｇｅｒ Kokozura Formation.
　　　　　　　　　　　　　　　rV-B. Kokozura Formatioii
　　　The Kokozura Formation redefined in thispaper consistsof the starta excluding the
Futatsushima and Otsu formations and also the“Kokozura Formation” of Hanzawa
(1954, 1957) and Kamada (1962). Namely, the name is restricted for the strata,
composed mainly of muddy rocks, underlying the unconformity. The thickness of the
Formation is about 100 meters.
　　　The　redefined Kokozura Formation overlies the Futatsushima“Formation with
conformity and is overlain by the Otsu Formation with angular unconformity.
　　　The Kokozura Formation is composed mainly of dark gray to dark olive. massive
sandy mudstone and muddy sandstone intercalated with thin layers (5-20 cm) of
pebble size conglomerate (softｒｏｃｋ)･,fine to coarse grained sandstone and pumiceous
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sandstone. The muddy rocks are diatomaceous and contain carbonaceous fragments,
pumice, mica and Makiyama (＝Ｓａｇａｒitｅｓ).　Molluscs,foraminifE!rs and diatoms occurr-
ed from this Formation.
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　　　　　　　　　　　　　　　　　　rv-c. otsu Formation
　　　The Otsu Formation, firstused by Endo (1971 MS), is newly proposed by the writers
for the strata above the unconformity in the Hirakata-Otsu Area.　The type locality
is the vicinity of Otsu-machi, Kita-Ibaraki City, Ibaraki Prefecture.
　　　The Otsu Formation, about 70 meters in thickness, is distributed in the environs
of Kunosaki and Otsu-machi (Fig. 12).　　　　　　　　　　　　　　　　　　　　.，
　　　The unconformity between the Kokozura and Otsu formations can be observed at
the following localities, namely; (1) East of the Otsu-ko Station of the National Railways,
where medium to coarse grained, laminated pumiceous sandstone of the Otsu Forma-
tion abuts with unconformity upon the sandy mudstone of the Kokozura Formation.
At this locality, the strike and dips of the Kokozura Formation are N60°w and of 10°S
respectively, and those of the Otsu Formation are N75°w and of 5°N. (2) The out-
crops of Izura show that the sandy mudstone of the Kokozura Formation is abutted
by medium to very coarse grained, laminated pumiceous sandstone with unconfc?rmity･
At this locality the strata of the Otsu Formation are nearly horizontal.
　　　The lower part of the Otsu Formation consists mainly of laminated, medium to
coarse　grained pumiceous　sandstone and quartzose sandstone, pumice tuff and an
alternation of sandstone and mudstone, and covers the Kokozura Formation and Yunagaya
Group with angular unconformity. In the upper, these is coarse to very coarse pumice
tuff, about 2 to 10 meters in thickness and which forms the key bed of the Otsu Forma-
tion　in　this　area.
　　　Dark gray to dark olive, massive sandy mudstone and muddy sandstone in the
upper part of this formation are intercalated with granule to pebble size conglomerate
(soft rocks), pumiceous sandstone and pumice tuff, with carbonaceous fragments, pumice,
mica and Ａ/たんびama ( =Ｓａｇａｒｉtｅｓ).
　　　　　　　　　　　　　　　　　　　　V. Isohara Area
　　　This area is the environs of Isohara-machi, Kita-Ibaraki City, Ibaraki Prefecture,
and is situated south of the･Komaki Fault which can be traced 仔ｏｍ Tempisan t０the
northeast of Komaki.　The so-called Taga Group in the Isohara area is subdivided into
the Isohara Formation and the Tempisan Formation, and the latter covers the former
with angular unconformity (Fig. 13).
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Fig. 13. Generalized stratigraphic sequence of the Isohara Area, Kita-Ibaraki City
　　　　　　Ibaraki Prefecture..
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　　　　　　　　　　　　　　　　　　V-A. Isohara Formation
　　　The Isohara Formation is superjacent to the Yunagaya and Shiramizu groups with
unconformity and superjacent to the Tempisan Formation with unconformity. The
thickness of the formation is about 70 to 80 meters.　The strike of the formation
varies, but the dips are generally 10° to 15° (Fig. 14).
　　　The Isohara Formation is composed mainly of massive or roughly stratified sandy
mudstone and muddy sandstone. Intercalated are thin layers of pumice tufifand pumi-
ceous sandstone.　The muddy rocks are diatomaceous and contain carbonaceous frag°
merits, pumice, mica.財硫iyama (＝Ｓａｇａｒitｅｓ);MoUusca, foraminifera and diatoms occurr-
ed from the sandy mudstone and muddy sandstone.　　　　'.
　　　　　　　　　　　　　　　　V-B. Tempisan Formation
　　The Tempisan Formation is distributed widely in the area between Tempisan (type
locality of this formation) and Usuba, with nearly horizontal dips.
　　This formation is composed mainly of granule sizeconglomerate-bearing laminated.
medium to coarse grained arkose to quartzose sandstone, with abundant molluscan
fragments in the lower part.　The mollusca has been reported by Hasegawa ( 1971 MS)･
　　･The unconformity between the Isohara and Tempisan formations can be observed
???
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Fig. 14. Geological map of the Isohara Area, Kita-Ibaraki City
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at Komaki, namely; at this locality, the basal conglomerate, composed of chert,
slate and shale, etc., of the Tempisan Formation lies with unconformity upon the massive
tuffaceous mudstone of the Isohara Formation. The unconformable relationship bet-
ween the two formations is also upheld by the structural difference,「lamely the dips
of the Isohara Formation are about 10° to 15°，and those of the Tempisan Formation
are nearly horizontal.　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　’
　　　From the new outcrops by construction of the industrial area, it was clarified that
the Sandstone at Tempisan （“Tempisan Sandstone”）is equivalent to the Sandstone
at Usuba （“Usuba Sandstone”）.
　　　　　　　　　　　　　　‘　　VI● Takahagi Area　　　　　'
　　The Takahagi Area is the area　between Onoyasashi and Takahagi. The Taga
Group in this area is subdivided into the Shimotezuna Formation and the Kohama
Formation, and the former is superposed by the latter with unconformity, but with
partial conformity (Fig. 15).
　　　　　　　　　　　　　　　VIA. Shimotezu皿ａ Formation
　　　The Shimotezuna Formation (Hasegawa, 1971 MS) lies on the Shiramizu Group
with unconformity, and is superposed by the Kohama Formation with unconfc:)rmity
(partial conformity). The type locality of this Formation is Shimo-Tezuna, Takahagi
City, Ibaraki Prefecture (Fig. 16).
　　　In this area the fi:)rmation,about 160 meters in thickness, makes ａ homocHnal
structure with general strike of N10°w to N10°Ｅ and dips of about 10°Ｅ.
　　　The lower part of the formationｱobserved at Kami-Tezuna, consistsmainly of basal
conglomerate and coarse grained arkose sandstone (about 30 meters in thickness). This
sandstone is considered ａ correlative of the Iwamoto Formation of Eguchi and Suzuki
(1953), although the distribution of this sandstone is not well known.
　　　The middle and upper parts of the formation, about 130 meters in thickness, is
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composed mainly of dark･gray or dark olive, massive or roughly stratified sandy
mudstone and muddy sandstone intercalated with thin layers of pumiceous sandstone and
arkose sandstone.　The muddy rocks contain pumice, mica, carbonaceous‘fragments
and Makiyama{＝Ｓａｇａｒｉtｅｓ).Foraminifera and diatoms have been found 仔ｏｍthis forma-
tion (Hasegawa, 1971　MS).
　　　　　　　　　　　　　　　　VI. Kohama Foriχlation
　　　The Kohama Formation overlies the Shimotezuna Formation with unconformity
(partial conformity). The unconformity between the Shimotezuna and Kohama forma-･
tions can be observed at the north of Nakago Station of the National Railways, and, at
thislocality, an alternation of fine tuff and coarse to medium grained pumiceous sand-
stone lieswith angular unconformity upon the mudstone of the Shimotezuna Formation.
Ａ conformable contact of the two formations can be observed in the cliffsof the Sekine
River.
　　　Thｅｅｅneralstrikesand dips of the Kohama Formation are NIO°Ｗ to NIQ°E and of
100E respectively.
　　　The lower part of thisformation comprises pumiceous, medium to coarse grained
sandstone of about 20 meters in thickness,intercalated with thin layers of fine tuff and
pumice tuff.　?Vlassiveor roughly stratifiedsandy mudstone and muddy sandstone in the
middle and upper parts of the formation are intercalated with layers ofａr‘kosicsand-
stone (about･1.５ meters in thickness).
　　　　　　　　　　　　　　　Geological Age and Gorrelatioii。
　　　In this section the correlation between the so-called Taga Group distributed in ｅａφ
area and their geological ages are outlined. 。
　　　This first consideration is the correlation based upon the paleontological evidence
to determine the geological age of the formations underlying the unconformity present
in the so-called Taga Group｡
　　　The Kurosuno Formation in the Izumi-Ueda Area yielded planktonic foraminifera
as; Gl晶々erina bulloides b?辰des, G. bulloides c。ndnna, G. foliata, G. parabulloides, G. vene-
zuelana, G. sp･, Globなerinoide∫卯α??obatus immattぴαs, G. quaΓ力心batus jαｇ?ifer,G. quαΓふ
rilobatus lｒゐbus. Globなerinitaがzぶｕ倆知加,r?ぷnellopsis seminiぷna.ぶ.Ｓ岫庇hiｓｃｅｎｓ,and
Ｇ加boquardrina心力iscens dehむcens (Mitsui and Ouchi, 1972). These planktonic foraminifera
丘ｏｍ the range chart of Blow (1969) suggest that the Kurosuno　Formation can ｂｅ'
correlated within the range from Ｎ１６ t(j the middle part of N18 and is thus Late
Miocene in age (Table 1)･The main diatom fossil species from this Formation are;
・
(:losinodiscusyabei, C.。zゐi, C. vetutissimus, Acti。りlus雨尹ns, A. iuga。ensis, St砂加,z昭。心
力anzawae,ぶ印加7呵りixia schenckii+ fer回りMediatia sp加法da, Hemidiscus cuneiformis,£)回廊法ｕ
htボｅｄtii，Ｒａｕｘiapeｒagalli　ａｎｄ。;■(Ouchi, 1972 MS). According to Ouchi (1972 MS), '
Cosinodiscus yabei disappears in the upper part of the Kurosuno Formation and£)回庇?ｉα
hustedぷis dominant.　Further, j?auxia peragalli and its variety is dominant and Actino-
cylus ingens is poor in individuals. From the d istorn fossils,Ouchi (1972 MS) considers
that the Kurosuno Ｆｏｒ°ation is Miocene in age.　Therefore, the geological age of the
Kurosuno Formation is considered to be Late Miocene based upon the foraminifera and
diatoms.
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　　　The fi〕llowing planktonic formanifera fi･om the type Kokozura Formation (Iwai,
　1950) in the Hirakata-Otsu Area reported by Saito (1963) are; Ｇ加&などrina bulloides, G.
foliata. Globなerinoides ruber.知加,r?ぷ,?Z￥臨了ubdehiscetis, Globoquardrina dehむcens, G. obesa.
Globorotalia minuti∬fｱﾌw, etc. Saito (1963) pointed out that from the foraminifers the
formation corresponds to ａ position within the range from the Ｓｐｈａｅｒｏｉｄｉｎｅｌｌａｓｅｍｉｎｕlina
zone to the Ｇｌｏｂｏｒｏtalia　ｍｅｎａｒdii　(Globtｇｅｒｉｎａ　ｎｅｐｅｎtheｓ　ｚone and therefore may be Tortonian
to Sarmatian in age. When these planktonic foraminifera, described by Saito (1963),
are plotted in the range chart of Blow (1969) the Kokozura Formation can be correlated
within the range from Ｎ１６ to the middle part of N18 and is thus Late Miocene in age
(Table 1). The Late Miocene age of the Formation is also upheld by the planktonic
foraminifera from the muddy rocks at Izura, Otsu-cho, (Endo, 1971 MS). However,
the molluscan fossils from this formation point to Middle Miocene, fiヽom the following
species; ｊｕ面Γαａﾉαtanabei, A･昭awai.八石ｚzz力砂ectenんimurai, M. kimurai nakosc。sis (Endo,
1971 MS). At present, the writers consider the geological age of the Kokozura Forma-
tion to be Late Miocene based upon the foraminifera.
　　　０ｎ the other hand, the muddy rocks of the Kurosuno and Kokozura formations
are remarkably similar.　And, although it is neccessary to investigate in detail, it is
though that the Futatsushima Formation which underlies the Kokozura Formationｱ
is compared with the Yokoyama Sandstone Member of the Kurosuno Formation.
　　　Hence, from stratigraphic and paleontological considerations, it is thought that the
the Kokozura Formation is ａ correlative of the Kurosuno Formation.
　　　The following planktonic foraminifera occurred from the Isohara Formation in
the Isohara Area (Hasegawa, 1971 MS); G岫ｉｇｅｒina bｕＵｏｉ臨bｕlloideｓ・ Ｇ･ paｒabｕＵｏｉｄｅｓ，
Ｇ. paｒａｂｕlloi臨，Ｇ.ｍｎｅｚｕｅｌａｎａ，Ｇｌｏｂｉｇｅｒｉｎｏｉｄｅｓ bolli, G.obliｑｕａｓ，Ｇｌｏｂｏqｕａｒｄｒtｎａ ｄｅｈｉｓｃｅｎｓ
＆んむぽな，Ｇ加borotalia {T.) acosta胡地acostaej?s, G. (T.)どicostaensむhumerosa, G. (G.)ｃｕltｒａｉａ
limbrata, G. (G.) tu面面lz4面面, G. (G.)にItrata menαrdii, G. (G.) margarilaらG. (G.) merotu面面.
These planktonic foraminifera伍11 within the range from Ｎ１６ to N18 (ｏｒ NI9?)ｏｆＢｌｏｗ
(1969) and is thus Late Miocene in age (Table ｌ)･.
　　　The muddy rocks of the Isohara Formation almost coincide with similar rocks of
the Kokozura and　Kurosuno formations.　　Therefore, it is thought that the Isohara
Formation can be compared with the Kokozura and Kurosuno formations, from the
Table l. Chronological range of the plank tonic foraihinifera (from Bolw(1969)) from the
Yotsukura-, Kurosuno-, Kokozura-, Isohara- and Shimotezuna formations.
　　AGE二親
FORMATION
MID. MIO. LATE　MIOCENE PLIOCENE
N.14 N.15 N.16 ‘ N.17　1 N.18　1 N.19　1 N.20
YOTSUKURA　F.
･■㎜
㎜
KUROSUNO　F.
KOKOZURA　F.
150HARA　F.
SHIMOTEZUNA　F，
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evidence mentioned above.　　　　　　　　　　　　　　　　　　　　　　　　　　･．
　　From muddy rocks of the Shimotezuna Formation in the Takahagi Area, the follow-
ing planktonic foraminifera were recorded by Hasegawa (1971 MS); Ｇｌｏｂｉｇｅｒ伍a
hｕlloideｓ　hｕlloideｓ，　Ｇ. paｒahｕlloideｓ，　Ｇｌｏｂｉｇｅｒｉｎｏｉｄｅｓ obliｑｕａｓ obliｑｕａｓ， Ｓｐｈａｅｒｏｉｄｉｎぶopｓiｓ ｓｕｂｄｅ-
hiｓｃｅｎｓ ｓｕｂｄｅｈｉｓｃｅｎｓ，Ｇｌｏｂｏｑ皿ｒｄｒｉｎａ ｄｅｈｉｓｃｅｎｓｄｅｈｉｓｃｅｎｓ，Ｇｌｏｂｏｒｏぼia(７.)ａｃｏｓｉａｅｎｓiｓ ａｃｏｓtａｅｎｓiｓ，
G. (G.) era∬ｚぬど:onomiozea. These planktonic foraminifera伍11 within the range from Ｎ１６
to N18, but partly to Ｎ１９ and thus the Shimotezuna Formation is Late Miocene in
age (Table １).　In lithology and stratigraphic positionｱthe Shimotezuna Formation
almost agrees with the Kokozura Formation (Fig. I 1, Fig. 15).
　　　From the muddy rocks of the Yotsukura Formation, planktonic foraminifera as
ヽOrbiぶ,zα四面rsa and ＧｉｏｂｏＴＯtalia　tｕ心血were reported by Iwao and Matsui (1961), and,
when these planktonic foraminifera are plotted in the range chart of Blow (1969), the
Yotsukura Formation is considered to be younger than Late Miocene in age.　The follow-
ing benthonic foraminifera were　also reported by Iwao and Matsui (1961);励み出了
limbosus, R. ps回心叫必itus, Nodosa画面,心，£昭．2αglobosa.£. striaな2, Nonion pompilioides,
Uvigerina subperegrina.厚誼omina elegans,几llenia bull政治, andＳｆｔｈａｅｒｃｉｄｉｎａ ａtｔｓtｒｉａｃａ.　■Iwao
and Matsui (1961) described that large size j?obulu∫specimens are dominant and that the
benthonic foraminiferヽａ from the Yotsukura Formation closely resemble those　of the
Kokozura　Formation (Asano, 1949). Because　the　Kokozura　Formation　is　Late
λ/liocene in age, the geological age of the Yotsukura Formation is thought to be Late
Miocene.
　　　Because no fossils available for determination‘of the geological age were reported
介ｏｍ the Sekinoue Formation in the Futaba Area, its age could not bとdeterminated.
But, frヽom the stratigraphic corrleation with the so-called Taga Group distributed
in the Izumi-Ueda Area, as mentioned next, the Sekinoue　Forniarion may be Late
　　●　　　　◆Miocene in age.
　　　From the above considerations, the strata below the unconformity, that is to say,
the Sekinoue-, the Yotsukura-, the Kurosuno-, the Kokozura-, the Isohara- and the
Shimotezuna formations are thought to be Late Miocene in geological age (Table 2).
　　　The next problem was an attempt to determine the geological age of the strata above
the unconformity.
　　　As no planktonic
ｎ:)raminifera
were found 丘ｏｍ the Nagisa Formation in the Izumi-
Ueda Area, the geological age of the Formation is doubtful.　But fortunately, Turritella
nipponica Yokoyama, which is an index fossil 0f the Pliocene age, was discovered 丘ｏｍ the
Table 2. Correlation table of the so-calledTaga Group in the Jpban Coal-Fieia.
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　Nagisa Formation, hence, the geological age is Pliocene.　The Pliocene age is also upheld
　by such diatoms ａs; £)enticulina kamtehatica, Thalassiosirど3 autigua, T.ｎｉｄｕlｕｓ，　Ｔ.　ｕｓａtchｕii
　＋ｚａｂｅtｉｎａ(Ouchi, 1972 MS). From this data, Ouchi (1972 MS) stated that the Nagisa
　Formation can be correlated with the Tatsunokuchi Formation of the SendaトGroup
　in the Sendai district, Miyagi Prefecture (Hanzawa, et al。1953), which is also Pliocene
　in age.　Accordingly, the geological age of the Nagisa Formation is Pliocene.
　　　The Yamadahama Formation in the Futaba Area may be Pliocene in age, because
Kamada (1962) reported the following molluscs‘ from his Futaba-Tomioka Formation;
Ｇひ９回心Ｊα,77昭uchi, Chlamys miurenヽyむ，？α臨砂政敏1 ibaragiensむ，Ｆ。z。庇αΓdia ferruginea.
£ucinoma gΓαjZむtriata, Clin叱αΓ・um hataii, Nemocardium samarangae, MercenaΓia chitaniα7Zα。
Turritella aff. ikebei, Neveritαぶ砂房a, Tectonα＆α丿四1加ぶtomoides, Fusit石高zzθΓ昭朗じ訂む. From,
these molluscan fossils, Kamada (1962) considered that the Futaba-Tomioka Formation
is Early Pliocene in age. The localities。fi･om where Kamada (1962) recorded the
molluscan fossils, belong to the Yamadahama Formatioれ, mer!tioned already. Further,
Koizumi (1972) described ａ Pliocene diatom flora from the localities which belong to the
Yamadahama Formation. Therefore, the Yamadahama Formation is thought to be
Early Pliocene in age.　　　　　　　　　　　　　　　　　　　　　　，.
　　　The so-called Tage Group in the Futaba Area ｉsトcorrelated with the Tatsunokuchi
Formation in the Sendai district, Miyagi Prefecture, north t)f the present area (Kamada,
1962; Koizumi, 1972). The writers consider that only the Yamadahama Formation
can be correlated with the Tatsunokuchi Formation.
　　　The writers could not discover any index fossils for dとtermination of geological
age of the Ｔｅ°pisan Formation in the Isohara Area.　But, as previously reported by
　　　　　●Yabe (1949) his type Tempisan Formation, which is nearly the same as the Tempisan
Formation in this paper, may be Pliocene in age.
　　　From the following reasons, it is considered that the Toda Formation in the Yotsu-
kura Area can be correlated with the Nagisa Formation distributed in the Izumi-Ueda
Area; that is to say, (1)ｍｕddy rocks form the main part of both formations, and are
diatomaceous　and　contain　carbonaceous　fragments, pumice, mica, mollusca　and
diatoms. (2) The Toda Formation lies on the Yotsukura Formation with angular
unconfc:)rmity‘ and the Nagisa Formation lies with angular unconformity upon the
Kurosuno Formation, the latter of which is thought to be ａ correlative of the Yotsukura
Formation. (3) Both the Toda and Nagisa formations are superposed by the Quartern-
ary Sodetamayama Formation (Sugai and Matsui, 1957) with angular unconfo「mity･
(4)Ｔｈｅ only unconformity recognized in the so-called Taga Group in the Yotsukura
and Izumi-Ueda districts is that between the formations stated above. Since the Toda
Formation Is inferred to be ａ correlative of the Nagisa Formation, the geological age of
the Toda Formation is also Pliocene.
　　　Because no planktonic foraminifera or mollusca were discovered from the Kohama
Formation in the Takahagi area and from the Otsu Formation in the Hirakata-Otsu
area, its geological age could not be determined. But, fr･om the following reasons, the
Kohama and Otsu formations are also inferred to be Pliocene in age, namely; (1) As
stated in the foregoing paragraph, in lithology and !tratigraphic section, the Kohama and
Otsu formations almost coinside with the Nagisa Formation. (2) The Kohama Forma-
tion with unconformity, but with partial conformity, lies upon the Shimotezuna Forma-
tion, and, the Otsu Formation covers the Kokozura Formation with angular unconfor-
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　i
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mity.　As stated before, the Shimotezuna and Kokozura formations are correlated with
the Kurosuno Formation, which is overlain by the Nagisa Formation with angular uncon-
formity･(3)Ｔｈｅ only unconformity recognized in the so-called Taga Group in the
Izumi-Ueda, Hirakata-Otsu and Takahagi areasisthat among the formations stated above.
　　From the considerations given above, the Yamadahama-, the Toda-, the Nagisa‘，
the Otsu-, the Tempisan- and the Kohama･ formations are Pliocene in age. ゛Namely,
the Neogene strata above the unconformity existingin the Taga Group is thought to be
Pliocene in the geological age (Table 2).
　　From the evidence presented it can be said that the unconformity between the strata
is Miocene-Pliocene boundary in the Joban coal-field(Table 2).
　　　，　　　　　　　　　　　　　　　Summary
The resultsof the present study can be summarized as follows.
1.　The so-called Taga Group (Sugai and Matsui, 1957) can be subdivided into the
　　　twoformations (Table 2), and the stratigraphic relationship between them is
　　　an　unconfc:)ｒmity.
2.　The geological age of the strata below the unconfor゜ity is Late Miocene and
　　　thatabove　the unconformity is Early Pliocene.　Hence, the unconformity
　　　marksthe Miocene-Pliocene boundary in the Joban coal-field.
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